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0 Network transceiver. 

0 A transceiver (11) is provided for a station (10) 
of a network of the type in which a plurality of 
stations (10) are connected via links (12) to a net- 
work common point (13) through which a transmis- 
sion received from any of the stations (10) passes 
' on its way to ali the stations. The transceiver in- 
cludes adjustment means for setting the output pow- 
er level of the transceiver transmitter. The adjust- 
ment means is operative, when the transceiver (11) 
is in a calibration mode, to measure the attenuation 
in the station/common point link (12) by monitoring 
the transmitted and received power levels of a cali- 
bration signal. Thereafter, the transmitter output pow- 
er level is set such as to bring about a desired 
power level at the network common point (13), this 
desired level being specified by a reference signal. 
By arranging for all transceivers (11) to produce the 
same power level at the network common point (13), 
collision detection at each station is facilitated since 
in the event of two transmissions colliding, the re- 
ceived power will be double the normal received 
level. This power-level setting technique is particu- 
larly suitable for optical networks with passive star 
couplers, the latter constituting the aforesaid network 
common point. 
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NETWORK TRANSCEIVER 



The present invention relates to a transceiver 
for a station of a network of the type in which a 
plurality of stations are connected via links to a 
network common point through which a transmis- 
sion received from any of said stations passes on 
its way to all said stations; in particular, but not 
exclusively, the present invention relates to optical 
transceivers for use in optical star networks incor- 
porating passive star couplers. 

In optical star networks with passive star cou- 
plers, the network stations are often arranged to 
operate autonomously, that is, without any common 
control; in this event, some form of collision detec- 
tion is generally required to enable the stations to 
recognise a clash between two or more stations 
that start transmitting concurrently. An appropriate 
network protocol for such a situation would be a 
CSMA/CD (Carrier-Sense, Multiple Access/Collision 
Detection) protocol such as Ethernet Collision de- 
tection is generally the responsibility of the or each 
station undertaking transmission; upon detection of 
a collision, the detecting station is arranged to 
output a jam tone over the network to warn all other 
stations. 

In coaxial-cable CSMA/CD LANS collision de- 
tection is simple to implement The transmissions 
from each station contain a d.c. voltage compo- 
nent. During transmission, each station monitors 
the line, watching for changes in the d.c. voltage 
level; if such a change occurs, then a collision can 
be assumed to have taken place. The technique 
works well because the d.c. attenuation of the 
medium is small over the length of a single link 
and the transmission of each station is designed to 
give a uniform output 

Collision detection in an optica) star network 
with a passive star coupler is, however, consider- 
ably more difficult because variations in link attenu- 
ation and transmitter output make collision difficult 
to detect For example, consider an optical network 
with link lengths of 0-500m, a fibre attenuation of 
3dB/km, and LED transmitters with an average 
power output of -1GdBm + 2dB. The star coupler of 
the network is assumed to have an attenuation of 
20dB 2dB. In such network, a station close to the 
star coupler may receive -26dBm of optical power 
from its own transmitter, but only -35.5dBm of 
optical power from the transmitter of a more distant 
station. To detect a collision between itself and the 
more distant station, the station must be able to 
recognise that there are two simultaneous optical 
signals 10dB apart which is not easily achieved. 

European Patent Application No. 0,216,214 
(Siemens) describes an optical network with a pas- 
sive star coupler in which each station has an 



optica! transceiver that is operative both in a nor- 
mal mode in which it serves for the transmission 
and reception of data over the network and in a 
calibration mode, the transceiver including an op- 
5 tical transmitter the output level of which is adjust- 
able, an optical receiver, and adjustment means 
connected to the transmitter and operative when 
the transceiver is in its calibration mode to set the 
output power level of the transmitter such that the 
10 resultant optical power produced at the star coupler 
of the network Is at the same level for all stations. 
By setting the transmitter output power level to 
achieve this result, the received power level at any 
particular station will be the same regardless of 
16 which station is transmitting; thus, should two sta- 
tions transmit simultaneously, the power received 
at any station will be double, which, of course, is 
easily detectable. 

Although the approach adopted in the fore- 
20 going European Application overcomes the prob- 
lem of needing to detect signals of vastly different 
strengths when effecting collision detection, the 
calibration process effected by the adjustment 
means of the station transceiver is somewhat com- 
25 plex. More particularly, the transceivers must all be 
set into their calibration mode together, and there- 
after the adjustment means of the transceivers car- 
ry out the following two calibration phases: 

1) - each transmitter in turn sends out a calibra- 
30 tion signal at maximum power and the received 
power level at each station is monitored; the 
adjustment means of each transceiver then op- 
erates to store the lowest received power level it 
has monitored during this first phase. 
35 2) - next, each transceiver in turn activates its 
transmitter and then reduces its output power 
level until the power level at its receiver equals 
the value of the lowest received power level 
stored in the first phase. The overall effect is 
40 that the power level produced at the star coupler 
by each transmitter will be the same. 
It will be apparent that the foregoing calibration 
process suffers from a number of disadvantages, 
the most notably being the need for the participa- 
46 tion of all transceivers (so that each time a new 
station joins the network, the calibration process 
must be repeated), and the need for the tran- 
sceivers to operate in turn and to listen to all other 
transceivers (which either requires each transceiver 
so to have a table of all other stations or for inefficient 
assumptions to be made regarding the number of 
stations present always being the maximum). 

It is accordingly an aspect of the present in- 
vention to provide a transceiver with improved ad- 
justment means that facilitate setting the transmitter 
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output to produce a desired power level at the star 
coupler. 

According to one aspect of the present inven- 
tion, there is provided an optical transceiver for a 
station of an optical star network with a passive star 
coupler wherein the transceiver is provided with 
adjustment means for setting the output power 
level of the transceiver transmitter, the adjustment 
means comprising: 

- first monitoring means operative to generate a 
first power-level signal indicative of the output op- 
tical power level of the transmitter, 

- second monitoring means operative to generate a 
second power-level signal indicative of the received 
optical power level at a receiver of the transceiver, 

- reference setting means for providing a reference 
signal indicative of a desired optical power level at 
the star coupler of the network, and 

- control means operative, when the transceiver is 
in a calibration mode, to cause the output by the 
transmitter of an optical calibration signal, and to 
utilise the resulting first and second power-level 
signals and the reference signal to determine the 
transmitter output power level required to produce 
an optical power level at the star coupler cor- 
responding to the said level represented by the 
reference signal, the control means thereafter set- 
ting the transmitter output power level to this deter- 
mined level. 

By measuring the transmitted and received 
power levels, it is possible to determine the attenu- 
ation caused by the optical link connecting the 
transceiver to the star coupler (in a preferred em- 
bodiment, an explicit attenuation signal value is 
generated). With the link attenuation known, the 
output power level required to produce the star- 
coupler power level represented by the reference 
signal can be determined. 

It will be appreciated that the transceiver op- 
erates to set its transmitter output power level 
independently of other stations on the network, the 
reference signal providing the controlling input As 
a result, a station incorporating the transceiver can 
be added to the network without thereby requiring 
all the other stations to partake in a calibration 
process; it is therefore unnecessary for the tran- 
sceiver to have any knowledge of what other sta- 
tions are connected to the network. 

The reference signal represents a desired pow- 
er level at the star coupler. Of course, the refer- 
ence signals of the transceivers of all network 
stations should represent the same desired power 
level if collision between two transmissions is to 
result in the doubling of the power level at each 
receiver. The present invention should not how- 
ever, be considered as limited to transceivers for 
optical networks relying on collision detection, as 
the ability to set the power level produced at the 



star coupler can be used to advantage for other 
purposes; for example a power-level monitor can 
be provided at the star coupler to produce an alarm 
signal upon detection of transmissions having a 
5 power level below the predetermined reference val- 
ue. 

Preferably, the transmitter of the transceiver 
comprises a laser transmitter device provided with 
a back-facet photodiode, this photodiode being 

w used as the first monitoring means of the adjust- 
ment means. 

Advantageously, when the transceiver is in its 
calibration mode, the control means is operative to 
cause the optical calibration signal to be transmit- 

75 ted a plurality of times in succession, the control 
means, in determining the transmitter output power 
level, utilising that one of the resulting second 
power-level signals that represents the lowest re- 
ceived power at the receiver. The purpose of this 

20 procedure is to take account of the fact that the 
calibration signal may collide with a transmission 
from another station and until the transceiver trans- 
mitting the calibration signal has been calibrated, it 
will not be able to detect such a collision. By 

25 transmitting the calibration signal several times in 
close succession, it is very unlikely that ail such 
transmissions will collide with other transmissions 
so that taking the lowest-power received signal 
should provide a collision-free measurement of re- 

30 ceived power. 

The present invention also provides optical net- 
works of the aforesaid type incorporating the tran- 
sceivers of the invention. These transceivers can 
advantageously be arranged not only to enter their 

35 calibration mode when the network is first started 
up, but also at intervals thereafter. As already 
noted, when a new station is added, it will carry out 
calibration of its transmitter without requiring the 
cooperation of the other stations. 

40 In fact, the present invention can be applied to 
any optical network having a network common 
point through which a transmission from any station 
passes on its way to all stations; in this case the 
control means utilises the reference signal to pro- 

45 duce a desired optical power level at the aforesaid 
network common point (this point being constituted 
by the passive star coupler in the previously-con- 
sidered implementation of the invention). Further- 
more, the present invention also has application to 

so non-optical networks where it is desired to set 
power levels at a network common point 

An optical transceiver embodying the present 
invention will now be described, by way of non- 
limiting example, with reference to the accompany- 

55 ing drawings, in which: 

Figure 1 is a diagram illustrating the general 
form of a star-configured optical network in 
which a plurality of stations are linked through a 
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passive optical coupler; 

Rgure 2 is a schematic diagram of an optical 
transceiver for a station of the Figure 1 network; 
and 

Rgure 3 is a diagram illustrating the form of a 
more general type of network to which the 
present invention may be applied. 
Rgure 1 illustrates a star-configured optical 
network in which a plurality of stations 10, each 
with a respective optical transceiver 11, commu- 
nicate via respective optical links 12 with a star 
coupler 13. 

Each optical link comprises a transmit line 12A 
and a receive line 12B. 

The star coupler 13 serves to distribute a trans- 
mission received from any one of the stations 13 
on the corresponding transmit line 12A, to the 
receive lines 12B of ail the stations 10, including 
the station that originated the transmission. As far 
as practical, the power of the incoming transmis- 
sion is distributed equally between the receive 
lines 12B. 

The network operates, in the present example, 
according to a CSMA/CD protocol and typically has 
a size of 1 to 2 Km in diameter, a data rate of 
10Mbps, and up to thirty two stations (one or more 
of which could be a repeater/bridge to another, 
similar network). 

Rgure 2 shows the details of one of the station 
transceivers 11, the other transceivers being of the 
same form. The transceiver 11 comprises an op- 
tical transmitter 20 the output power level of which 
is adjustable, an optical receiver 21, and adjust- 
ment means 30 to 39. The transceiver 11 is ar- 
ranged to operate in two modes, namely: 

- a calibration mode in which the adjustment 
means sets the output power level of the transmit- 
ter 20 to a level such as to produce a desired 
power level at the star coupler, and 

- a normal mode in which the transceiver 11 is 
operative both to transmit data received on a line 
28 and to receive data from its link 12 and output it 
via decision circuitry 29, the adjustment means 
serving in this mode to provide collision detection. 

The optical transmitter 20 comprises a laser 
diode device 22, a driver circuit 24 arranged to 
drive the laser diode device 22 in dependence on 
signals received at its transmit input TX, a back- 
facet monitor photodiode 23 associated with the 
laser diode device 22, and an amplifier 25 fed with 
the output of the monitor photodiode 23 and con- 
nected to a feedback input FB of the driver circuit 
24. The driver circuit 24 also has an output-power- 
level setting input SET by means of which a de- 
sired output power level can be set The monitor 
photodiode 23 measures the actual optical output 
power level of the laser diode device 22 and pro- 
vides a feedback signal to the driver circuit to 



facilitate the setting of the output power to the 
desired level specified by a signal supplied to the 
input SET of the driver. 

The optical receiver 21 comprises a receiving 
s photodiode 26 connected to the input of a transim- 
pedance amplifier 27 the output of which feeds 
decision circuitry 29. 

The transmitter 20 and receiver 21 are of stan- 
dard design and will therefore not be described in 
w more detail herein. 

The adjustment means of the transceiver 11 
includes control means in the form of a micropro- 
cessor 32. The microprocessor 32 is fed with a 
mode-control signal on line 35 to set the adjust- 
15 ment means (and hence the transceiver) to operate 
in one or other of the aforesaid normal and calibra- 
tion modes. 

When the adjustment means of the transceiver 
1 1 is set into its calibration mode, the microproces- 

20 sor 32 is arranged to cause the transmitter 20 to 
output an optical calibration signal and then to 
derive in respect of this signed, digital values re- 
presenting the output power level of the transmitter 
20 and the received power level at the receiver 21. 

25 The microprocessor 32 causes the output of a 
calibration signal by feeding a calibration packet 
over line 37 to the transmit input TX of the driver 
circuit 24. This packet is a square wave 
(successive '01' pairs) which is long enough in 

30 duration to ensure that the receiver 21 detects the 
incoming square wave before the transmitter 20 
stops transmitting. 

In measuring the transmitter output power level 
during transmission of the calibration packet advan- 

35 tage is taken of the fact the output power level P ou t 
is available in analog form at the output of the 
amplifier 25. To convert this to a digital value, the 
output of the amplifier 25 is connected to a com- 
parator 30 which is also fed with the analog output 

40 of a digital-to-analog converter 31, the input of 
which is controlled by the microprocessor 32. The 
output of the comparator 30 is connected to an 
input of the microprocessor 32. A digital measure 
of P a ut is obtained by the microprocessor 32 pro- 

45 gressively increasing the digital value fed to the 
converter 31 until the output of the comparator 30 
changes state at which point the digital value pro- 
vided to the converter is taken as the digital value 
of Pout; alternatively a successive binary approxi- 

so mation technique may be used. 

A digital value representing the received power 
level is obtained in a similar way with the output 
of the receiver amplifier 27 being first integrated in 
an integrating amplifier 33, before being fed to a 

55 comparator 34 which, like the comparator 33, is 
also fed with the output of the converter 31. The 
output of the comparator 34 feeds an input of the 
microprocessor 32. To measure the received power 
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level, the microprocessor 32 progressively in- 
creases the digital value fed to the converter 31 
until the output of the comparator 34 changes 
state, the current value of the input to the converter 
beirvthen taken as the digital value of the re- 
ceived power level Pj„ (again, a successive binary 
approximation technique may be used instead). 
Measurement of P^t and P in of course takes place 
sequentially as both operations require the use of 
the converter 31 . 

Having derived digital values for P ou t and P Jn , 
the microprocessor 32 then derives a value A for 
the optical attenuation in the outward path over line 
12A to the star coupler 13, this value being deter- 
mined according to the following formula: 
A = 1/2 (P oul - P, n ) 

The foregoing formula assumes that the optical 
attention on the outward path matches the loss on 
the return path. Furthermore, the measured value 
of Pout must be calibrated with respect to Pj n ; this 
can be achieved by careful design or by manual 
calibration. 

The microprocessor utilises the outward-path 
attenuation value A to determine the transmitter 
output power level Pset necessary to achieve a 
required power level P rea d at the star coupler 13, 
the value of Preqd being specified by a reference 
signal REF fed to the microprocessor 32 over line 
36 and stored digitally in the microprocessor. The 
value of Pset is determined according to the for- 
mula: 

Pset = Preqd + A 

Having determined Pset, the microprocessor 32 out- 
puts a corresponding signal on line 38 to the SET 
input of the driver 24, thus setting the output power 
level to Pset. 

The calculation of Pm, Pout, A and P 9St need not 
be particularly fast (a few milliseconds will gen- 
erally not adversely affect network performance). 

By arranging for P rftq to be the same for all 
transceivers 11. once all transceivers have carried 
out the above-described calibration process, they 
will all produce the same power level at the star 
coupler 13. A consequence of this is that for any 
given station, the received power level will be the 
same for any single received transmission, regard- 
less of which station it originates from; furthermore, 
should two transmissions collide, the received pow- 
er level at each station will be double the normal 
received level at that station and this enables all 
stations to readily detect the collision. 

Hie circuitry of the adjustment means of the 
transceiver 11 can also be used for collision detec- 
tion purposes when the transceiver in operating in 
its normal mode. This is achieved by arranging for 
the microprocessor 32 to output to the converter 31 
a digital value just in excess of the expected re- 
ceived power level for a single transmission (this 



level being P re <f A). If now the actual received pow- 
er level exceeds the expected level, the compara- 
tor 34 will change its output state and indicate a 
collision. 

s Generally when a station is first connected to 
the network or the network is first started up, the 
station transceiver will be set in its calibration 
mode to set the transmitter output power level; 
once this has been done the transceiver is put into 

70 its normal mode. Preferably, the transceiver will 
from time to time be returned to its calibration 
mode to set the transmitter output power level. It 
should be noted that as the calibration process 
does not require the assistance of other stations, 

75 the addition of a new station can be done without 
disturbing network operation. 

Of course, when a station is first connected to 
the network, or the network is first started up, the 
transceiver will not be in a position to make a 

20 judgment regarding collisions. It is therefore possi- 
ble that the calibration packet sent out by the 
transceiver when in its calibration mode, may col- 
lide with a transmission from another station and 
give rise to a falsely high received power level 

25 measurement. To overcome this potential difficulty, 
the microprocessor 32 causes the calibration pack- 
et to be transmitted several times in succession in 
a random manner (for example, the calibration 
packet may be transmitted five times, each trans- 

30 mission occurring at random within a fixed time 
window, typically of one second duration). For each 
transmission of the calibration packet, the received 
power level is measured and at the end of the 
series of transmissions, the lowest received power 

35 level reading is taken as representing P| n . With the 
typical network parameters given hereinbefore, it 
can be shown statistically that the chances of a 
collision occurring during every transmission of the 
calibration packet are small. 

40 Where a transceiver has already gone through 
the calibration process, it is not necessary to effect 
a multiple transmission of the calibration packet 
when a re-calibration is undertaken; the reason for 
this is that the transceiver can detect the occur- 

45 rence of a collision should one occur and initiate 
re-sending of the calibration packet only in such 
circumstances. 

Various modifications to the above described 
transceiver are, of course, possible. Thus, for ex- 

50 ample, the attenuation value A need not be explic- 
itly derived in the determination of Pgat- Further- 
more, the determination of P^t can be effected by 
analog processing circuitry instead of the de- 
scribed digital processing circuitry. 

55 Additionally, the Figure 2 optical transceiver 
can be used with advantage not only with star 
networks with passive star couplers, but generally 
with optical networks having a network common 



5 



EP 0 412 220 A1 



10 



point through which a transmission from any station 
passes on its way to ail other stations (in the case 
of star networks, the star coupler provides such a 
network common point). Figure 3 shows a non-star 
network configuration in connection with which the 
Figure 2 transceiver can be used with advantage. 

In the Figure 3 network configuration, each 
network station 1 0 has its transceiver 1 1 connected 
to a main optical line 12C by a transmit line 12D 
and associated unl-directional optical coupler 40 
and by a receive line 12E and associated uni- 
directional optical coupler 41. Optical signals trans- 
mitted by the transceiver 11 of each station 10 
pass in a clockwise direction around the loop of 
line 12C such that the transmissions of all stations 
fed to the upper pass of line 12C, are coupled back 
to all stations over the iower pass of line 12C. The 
mid-point 43 on the section of line 12C between 
couplers 40X and 41 X can be considered as a 
network common point as transmissions from all 
stations pass through this point on their way to all 
stations. The transceivers 11 act in the manner 
already described to set a desired power level, as 
determined by the reference signal, at the network 
common point 43. 

It shouid be noted that the determination of the 
attenuation value A described above in relation to 
the Figure 2 transceiver, assumes that the network 
common point is located halfway along the round- 
trip link between the transceiver transmitter port 
and the transceiver receiver port. This will gen- 
erally be true in relation to optical star networks as 
the transmit and receive lines will normally follow 
the same route. Furthermore, for the network con- 
figuration shown in Figure 3, choosing the network 
common point as the mid-point on the arc between 
couplers 40X and 41 X will generally place the 
common point at the halfway position between the 
transmit and receive ports for all the transceivers. 
However, it is not essential that this is the case 
provided that an appropriate adjustment is made in 
calculating the attenuation value A between the 
transceiver transmitter port and the point of the 
network chosen as a network common point. Thus, 
for example, if the network common point is, by 
choice or of necessity, only one third of the way 
along the round-trip loop between a transceiver 
transmitter port and its receive port, then in cal- 
culating the appropriate attenuation value A, the 
difference between the values of Pout and Pin is 
divided by three (rather than by two as in the 
previously given example). Of course, in the event 
that the ratio of the line length between a tran- 
sceiver transmit port and the network common 
point and the line length between the transceiver 
receive port and the network common point is not 
the same for all transceivers, then it will be neces- 
sary to set up each transceiver individually to de- 



rive an appropriate value A for the attenuation in 
the transmit portfnetwork common point line. 

The power-level setting technique described 
above may also be applied to suitable non-optical 
s networks. 



Claims 

10 1. A transceiver for a station of a network of the 
type in which a plurality of stations are connected 
via links to a network common point through which 
a transmission received from any one of said sta- 
tions passes on its way to all said stations, said 

75 transceiver being operative both in a normal mode 
in which it serves for the transmission and recep- 
tion of data over said network and in a calibration 
mode, the transceiver comprising a transmitter the 
output power level of which is adjustable, a re- 

20 ceiver, and adjustment means connected to said 
transmitter and operative when the transceiver Is in 
its calibration mode to set the output power level of 
the said transmitter such that the resultant power 
produced at said network common point is at a 

25 desired level, characterized in that said adjustment 
means (30 to 34) comprises: 

- first monitoring means (23,25) operative to gen- 
erate a first power level signal indicative of the 
output power level (P ou t) of said transmitter (20), 

30 - second monitoring means (33) operative to gen- 
erate a second power-level signal indicative of the 
received power level (Pj n ) at said receiver (21), 

- reference setting means (36) for providing a refer- 
ence signal (REF) indicative of a desired power 

35 level (Pnqd) at said network common point (13), 
and 

- control means (32) connected to receive said first 
and second power-level signals and said reference 
signal, the control means (32) being operative, 

40 when the transceiver is in its calibration mode, to 
cause the output by said transmitter (20) of a 
calibration signal and to utilise the resulting first 
and second power-level signals and the reference 
signal (REF) to determine the transmitter output 
45 power level (Pset) required to produce a power level 
at said network common point (13) corresponding 
to the said level (P req ) represented by the reference 
signal (REF), the control means (32) thereafter set- 
ting the transmitter output power level to this deter- 
so mined level. 

2. A transceiver according to claim 1, wherein said 
control means (32) is operative to derive from said 
first and second power-level signals produced as a 
result of said calibration signal, an attenuation sig- 
55 nal representative of the attenuation present in the 
link (12) connecting said transmitter to said network 
common point (13), the control means (32) combin- 
ing said reference and attenuation signals to deter- 
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mine the required transmitter output power-level 

(Pset). 

3. A transceiver according to claim 1 , wherein said 
first and second monitor means (23,25,33) are op- 
erative to generate said power-level signals in ana- 
log form, the control means (32) including con- 
verter means operative to convert said analog 
power-level signals into digital values, and said 
reference setting means comprising digital storage 
means for storing a digital value constituting said 
reference signal, the control means (32) being fur- 
ther operative to process said digital values that 
correspond to said first and second power-level 
signals and said reference signals, in order to de- 
termine the required power level (P Mt ) setting of 
said transmitter (20). 

4. A transceiver according to claim 1, wherein, 
when the transceiver (11) is in its calibration mode, 
said control means (32) is operative to cause said 
calibration signal to be transmitted a plurality of 
times in succession, the control means (32) in 
determining the transmitter output power level, 
utilising that one of the resulting second power- 
level signals that represents the lowest received 
power at said receiver (21). 

5. A transceiver according to claim 4, wherein each 
transmission of said calibration signal occurs ran- 
domly within a respective predetermined time win- 
dow. 

6. A transceiver according to any one of the pre- 
ceding claims, wherein the transceiver is operative 
to transmit and receive optical signals over an 
optical star network of the type in which the said 
network common point is provided by a passive 
star coupler. 

7. A transceiver according to claim 6, wherein said 
transmitter comprises a laser transmitter device 
provided with a back-facet monitor photodiode (23), 
said first monitoring means comprising said back- 
fact monitor photodiode. 

8. An optical network comprising a plurality of 
stations (10), a passive star coupler (13), and a 
plurality of opticai links (12) connecting said sta- 
tions (10) to said passive star coupler (13), the star 
coupler being operative to distribute a transmission 
received from any one of said stations (10) to all 
said stations, each said station (10) being provided 
with an optical transceiver (11) according to claim 6 
or claim 7, the reference signal (REF) of each 
transceiver (11) being set to represent the same 
desired optical power level (P req ) at said star cou- 
pler (13) for all transceivers (11). 

9. An optical network according to claim 8, wherein 
upon first start up of the network, the transceivers 
(11) of all connected stations (10) initially enter 
their calibration modes to set their transmitter out- 
put power levels and thereafter enter Into their 
normal modes. 



10. An optical network according to claim 7 or 8, 
wherein upon addition of a new station (10) to said 
network, the transceiver (11) of the new station (10) 
enters its calibration mode to set its transmitter 

5 output power level and thereafter enters its said 
normal mode, the existing stations (10) of the net- 
work continuing to operate as before and without 
regard to the mode of operation of the new station. 

11. An optical network according to any one of 
w claims 7 to 9, wherein the transceiver (11) of each 

said station (10) is operative to enter its calibration 
mode at intervals to reset its transmitter output 
power level. 
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